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J: -- '- -^ -Cv;;;^*'^"^^^ to synthetic turf Burface. and more 

particularly to simulated gra.s ca.peting suitable for outdoor recreational 
purposes. ■' . .. ■ . 

. Xt is known to i,mke siculated-grass carpeting or 
>y„U^tic^t«rfiW.rccreaU^^ golf gre.ns. etc. 

ConvcnUlon.lly, these sinulated turf surfaces include a baOcing 
from vhlch extends a plurality of fi)a.ents simulating grass. 
One of the biggest objections to kno-.n materials of this type 
is that: ball roll on aich a>urfac^ is not always true, ror 

«tr°^<^:3 on svch a surfece vill deviate 
Vcr drift froB,;^ straight line path as it'slovs to a stop «n- 
■ le^s it :i. stroked along V line parallel to the warp" direction. 
•This is/ of W^^^^^ -ince the golfer cannot depend 

upon the ban to travel along a ctraight line. 

m addition. e>:isting sinulated t«rf surfaces do net 
decelerate golf balls at the sa„e rate as natural turf. Cen- 
orally, conventional synthetic turf is only 1/2 to 1/3 ef- 
fective as natural turf in decelerating a golf ball. 2„ other 
vords a golf ball stroked vith a given force, will travel 2 Co 
3 times as far on conventional simulated turf surfaces as it will 
on natural-turf. Thi. is another disadvantage of conventional 
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eynthetlc turf, with these problems In .Ind. one of the objects 
of this Invention Is to provide e novel and improved synthetic 
turf and a method of oakln? the same. 

Another object of this Invention Is to provide a 

" recreational surface which does not have 

a tendency to deflect a rolling ball from a straight line path 
and a method of making the same. 

A further object of thU Invention Is to provide a 
simulated-grass recreational surface having the appearance of 
natural grass and a :,..thod for maktno the same. 

Still another object of this invention is to provide 
a synthetic turf having ball deceleration characteristics simi- 
lar to natural turf and a method for making the. same. 

• A further object of this invention is to provide a 
simulated-grass recreational surface which has a backing from 
which extends a plurality of synthetic filaments In ribbon form, 
portions of the synthetic filaments having a molecular orienta- 
tion which varies from one side of the filament to th. other. 

Other objects and advantages of the invention will 
become apparent when the following detailed description is read 
in conjunction with the appended dravlng. In which 

Figure 1 is a perspective view of a swatch of the 
synthetic turf or recreational surface of the present invention, 

Figure 2 is en enlarged cross-sectional vitw showing 
the manner In which the looped pile Is cr.t and pulled oat of 
the backing layer to provide a cut pile carpet. 

Figure 3 is an enlarged view of a conventional wire 
used in a carp«t loon showing the knife utilized to cut the 
looped pile. 
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> Igure 4 is a perspectiva view of a carpet loco •lire 
with the cutting bl:ide rcTioved, and 

Figure 5 is an enlarged cross-eectlonal view showing 
tu^ ©anner in which the pile filaments are pulled across the 
sharp corners of the wire as the wire is withdrawn fro« the 
row of loops. 

In %cccrdanc6 with the present invention there la 
provided a synthetic turf having a backing and a plurality of 
synthetic thermoplastic monofilaments extcndLng therefrom. The 
filaments extend from the backing in at least two lengths. One 
of said lengths extends from the backing a distance which is at 
least twice the distance of t.ic other length. This longer length 
has a curved portion. For convenience, the short length will 
be referred to as a first length and the long length will be 
referred to as a second length. At least 20 percent of the 
extending monofilaments are cotr.posed of th^ first length and 
at least 20 percent are composed of the second length. It Is 
preferred that each length comprise half of the extending fila- 
ments but this proportion may vary within the prescribed limits. 
It has been found that at least 20 percent of the monof llaiaents 
must be of the second, or longer, length in order that the 
curved portions thcieof Intermingle with each other over a 
substantial surface area of the turf to give the appearance and 
feel of natural grass. 

One embodiment of the process of the present inven- 
tion contemplates making a simulated-grass recreational surface 
or synthetic turf by weaving a loop pile carpet structure, the 
xoops of said carpet structure being made of a synthetic mono- 


filament having a flat, ribbon-ltke configuration. A first 

^^®^*; f*^"^ the .tipi thereof and then tens ioo is 

applied to ^ adjacent row of filaments to pull out the cut 
ends out of the backing layer. These two steps are repeated 
along the carpet tc provide a cut pile carpet bav 
ing pile f ilaaenta of two different lengths. 

Referring now in detail to the drawing, in Figure 1 
there is shown a simulated-grass.- recreational surface compris- 
ing a backing 10, from which extend a plurality of synthetic 
iaonof ilBfP.ents in two lencths, 11 and 12, with length 12 extend- 
ing at least twice the distance of length 11. The monofilacients 
of length 12 also have a curved portion. The backing layer 10 
Is a woven structure which can be fabricated on a carpet loom In 
such a mr; nor that picks 13 hold filament loops 16 in an up- 
right position. For clarity the warp threads are omitted froa 
the drawing. This type of carpet weaving is conventionally 
done on a Wilton or Velvet loom. 

' The filaments roaVlng up the loops 16 are extruded 
synthetic thermoplastic monofilaments In ribbon form and have 
a denier of at least 300 and preferably within the range of 300 
to 1200, a width In the range of 0.01 - 0.3" (0.0254 - 0.762 ens) 
and a thickness In the range of 0.001 - 0.003- (0.00254 - 
0.00762 cms). The filaments, which are generally flat and 
rlbbon-llke to simulate natural grass and possess suitable bend- 
Ing properties, may be pigmented green to simulate the color of 
grass. Other colors may be used for special effects. 

By -ribbon* is meant an extruded thermoplastic mono- 
filament having a substantially rectangular cross-section. 
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Among the thermoplastic compositions which nay be 
used for making the ribbon ate nylon, polypropylene, acrylic, 
polyester, (e.g. polyethylene terephthalate) etc. Of these, 
nylon is preferred. . 

The monofilament ribbons run along the backing layer 
In courses as showr in Figure 2 with the loops 16 being arranged 
in rows ^rpendlcular to the courses. At this stage of the 
fabrication the recreational surfkce has the construction and 
.configuration of a woven loop pile carpet. 

The wires. used in the weaving of this recreational sur- 
face are t'.iose conventionally used in the r.aking of cut pile 
vovcn carpets with the exception that the knives utilired for 
CTutting the loops are removed, froo e.g., half of the wires 
(i.e., every other wire). Figure 3 shows the conventional wire 
W which has an enlarged heat 20 and a cutting blade 21. When 
the vire IS is pulled along the row of loops to rcraove it there- 
frcu. the blade 21 will sever each loop at or near the tip 
thereof to convert the carpet from a loo? pile carpet to a cut 
pile carpet. 

Figure 4 shows a wire 24 having an enlarged head 25 
but no cutting blade 21. The purpose of this wire 24 will be 
explained hereinafter. 

The wires 19 and 24 are used alternately In fabricat- 
ing the recreational surface, m other words, if it is d-sirod; 
as preferred, to make a turf with 50 percent long length and 
50 percent short length monof llanents, as the carpet is woven 
each wire 19 will be positioned between two wires 24 and each 
wire 24 will be positioned between two wires 19. A nimber 
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"^"^ utilired in weaving the c.rpet .nd as each 
new loop 16 is ior«ed the wire bos t remote from that loop ia 
pulled out of its row of loops in a well known manner. 

. - The first row of loops is formed on one of the wires 
19 with a blnde 21 while the second row of loops i. formed on 
24 without a cutting blade, when the wire 19 
in Che first row of loops is withdrawn the blade 21 severs ihe 
row of loops near the tips thereof. Then V.n the wire 24 
(without a blade) is withdrawn" from the next row of loops the 
enlarged head 25 applies tension to the loops in this row to 
pun out of the backing layer that portion of each of the file- 
cents extending to the cut made ir the first row of loops. The 
third Wire, which has a bJ ,dc 21/ "is then withdrawn and the 
blade 21 severs the loops in thl. row at the tips thereof. 
Then When the fourth wire wire which has no blade is withdrawn, 
it pulls out that portion of each of the filaments extending to 
the cut In the preceding row. The.e st.ps of severing and 
pulling arc repanted kequentlally on the successive rows of 
loonr. . 

As shown In the drawing the synthetic turf product 
has approximately 50 percent short length and 50 percent long 
length ribbon making up the pile, that Is. every other loop Is 
cut. It is to be understood, however, that this is only a 
preferred method of making the product of the Invention, it Is 
Of course possible to vary the sequence to provide for nore or 
for lesj, of the longer filaments. 

It can readily be seen that the cutting and pulling 

operations performed successlvelv a'.on^ 

tes„Lveiy aiong the carpet as described 
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hereinabove result In a synthetic turf having a cut pile of tvo 
aiffercnt length.. The length of the shorter cut pile filament. 
26.will be ..ubstanttally equal in length of the looped pile 16 
prior to the cutting. The length of the longer cut pile f ii«- 
' BMints 27 will be (measured along the filaaent) approximately 
two to three times the length of the shorter fUament 26. while 
the shorter filament 26 will have a fairly straight configuration, 
the longer filament 27 vlll have a configuration sinilat to that 
shown In Figure 2. Each of the longer filaments 27 has a curved 
portion 29 and a fairly sharp bend or elbow 30. The bend or 
elbow 30 is caused by deformaMon of the filament 27 which is 
caused as tension is applied to the filament 27 as it is held 
by the pick 13. 

- The curved portion 29 is a result of pulling the fila- 

n>ent 27 under tension over the sharp edges of the wire 24. The 
wire 24 is thin and has relatively sharp corners. As the en- 
larged head 25 passes through the loop it applies tension to 
the fila^^nt 27 which, as It pulls out of the backing layer, is 
drawn across the sharp edge*; of the head 25 under tension. 
This effects a charige in the molecular orientation of the side 
of the filament 27 In contact with the sharp edges of the wire 
24. Since the molecular orientation on one side of the filament 
is different from that on the other side, the filament will 
tend to btnd or curl as Illustrated In Plgure 2. 

It Is not quite understood why but a golf ball stroked 
across this surface travels along a straight line with no 
deviation therefrom as the ball comes to a stop. Perhaps it Is 
because the longer filaments 27. while retaining basically the 
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configuration ahovn In Figure 2. tend to e.,u«. ren^o. po.l- 
tlona (rather than the orderly position, .bown in Figure 2) « 
that the ,aoe reais tance is offered to the ball regardless of 
its direction of travel relative to the varp of the fabric. 
Of course,' if tbi. fabric I. otllUed on a .lope the force of 
^avlty.viU have .o«,e effect on the direction of ball travel. 
However, thl. direction of travel vlll not be IrUuencea or 
changed because of the naf.-re of the «.rf.ce 12. 

- - -h further advantage of tbi. .ynthetlc turf I, that 
the ball deceleration rate on this turf 1. very similar to that 
Of natural turf. On conventional synthetic turf a golf ball 
viU roll several ti^es as far. when impelled by a given force, 
as it will on natural turf. This undesirable characteristic is 
.overcome in the present invention. 

^ • It is of course within the purview of the present 
invention to construct a synthetic turf wherein the f il.„«.„t 
loops 16 are composed of a plurality of monofHe»ent ribbons, 
for example, prior to being woven into the baclcing. a plurality. 
Hay six, ribbons are grouped together and thereafter, this group 
is woven into the backing, m .o„e cases, this I. even pre- 
ferred since When these loops are cut. the several ends of th. 
Short- length tend to flair out xro. each other, and likewise. 
When pulled fron. the backing, the ends of the long length 
separate cau3lng „or. Intermingling thus producing a clo.er 
resemblance to natural grass. 

It is to be understood that the embodiment disclosed 
herein merely illustrates the invention and that nun-.erous other 
e^odi„ents can be contemplated without departing fro. the 
spirit and scope of the invention. 


1. h aynthetic t«rf character i«ed by a backing 
Uyor, a plurality of synthetic thcrnopl^*tlc cot pile „ono- 

«"»"ar denier anchored in , he ba >.i„g Uyer and extending 
therefrom in a- least two lengths, at least 20% of said monofilaments 
extending m a first length ana at least 20-A of said nonofila- 
menf. extending In a second length which is at leact twice as 
- great as said first length, said nonof llanents extending In 
said second length each having curved portion, ■ 

2. Tbe synthetic tvjrf of Claim 1. characterized in 
thc-vt the nonofilnments of snie second length internlngle vith 
each other over a substantial area of said turf. 

■ "1 V ^^'^ synthetic turf of Claim 1. characterized in 
t'^^t the thermoplastic is nylon. 

4. The synthetic turf of claim 1. characterized in 
that thiB thermoplastic is polypropylene. 

5. The synthetic turf of Claim 1. characterized in 
that the thermoplastic is polyester. 

, ' 6. A synthetic turf of Claim I, characterized in 
that the monofilaments is in the form of a ribbon and has a 
denier above 300. 

- 7. The synthetic turf of Claim J, characterized in 
that each of the longer filaments h.s along at least a portion 
of the length thereof a molecular orientation vbich varies frc^ 
one value on one side of the f ilanent to :.nother value on the 
other side of the f ilacent to thereby impart a curl to each 
caid filantenL. 



. ■ -, -"^//^ of claim 2. characterized in that the 

thermoplastic n,onofila™cr.t is nylon in the form of a ribbon having a sub- 
: Btantially rictanguler cross-section and a denier above 3C0. 

9. The synthetic turf of claim 2, characterized in that the 
:^thermopU,tic monofilament is polypropylene in the form of a ribbon having 
' a substkntiany rectangular cross -section and a denier above 3C0. 
i . ; ' »yrvthetlc turf of claim 2. characterized in that the 

? the rmoplaitic monofilament is polyethylene terephthalate ia the form of a 
l^ribbon having a substantially rectangular cross-section aad a denier above 

300. ■- . - . :; ' ■ . 

. - : -.11. - A method of making the simulated-grass carpet of claim 1. 

vhich comprises: 

(a) fabricating a carpet having a backing from which 

: extends a plurality of courses of loops n,ade of a synthetic filament having 
a nit ribbon.like configuraUon. said loops being positioned in rows extend- 
ing across the carpet in a d:rcction transverse to said courses, 

(b) severing the loop, in a first row at a point near the 

• tips of said loops. 

■ - ■ (c) applying tension to a second row of said filaments 

adjacent to the fir,t row to puU ov=t of the backing that portion of each 

synthetic filament extending to said point of severing in said first row. and 

- ; - (d) alternately repeating steps (b) and (c) in sequence along 

the carpet; 

.aid method being characterized in that the loops in said 
second row are pulled ur^cr tension across a sharp edge a. they are pulled 
out of the backing, said sharp edge acting to change the molecular orienta- 
tion of one side of each filament in said second row to thereby caus. said 
filament to curl. 

12. Th.. method of claim 11. characterized in tha. ,he synthetic 
filament has a denier in the range of 3C0 to 12C0. 

13. The method of claim 11. characterized in tna, the ribbon 
has a width in the range of 0. 01 - 0. 3 inches (0. 0254 - 0.762 cms). 


■ X 
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